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Amino Aci d Supp lementation of Qpaque- 2 Corn 
for Growing Pigs 
Reid V. Merrill, Richard C .  Wahlstrom and George W .  Libal 
Ten amino acids are required in the diet of the pig . Opaque- 2 corn contains 
h igh er amounts of two of these essential amino acids, lys ine and tryp toph an, than 
normal corn . Res earch has shown that OEaque- 2 corn is generally sup erior to normal 
corn in promoting gains in growing pigs . Dat a also sugges t that pigs require 
les s supp lemental protein when f ed diets containing opaque-2 corn rather than 
normal corn . 
The purpose of this research was to s tudy the adequacy of the essential amino 
aci ds lysine, methionine, tryp tophan, threonine and isoleucine in opaque-2 corn 
diets for young pigs . Rate of gain, feed e ffi ciency and p lasma amino acid levels 
were criteria used to evaluate the diets . 
Experimental Procedure 
E ighty-f our crossbred pigs averaging approximately 2 8  lb . were divi ded into 
21 lots of four pigs each . Each lot contained two b arrows and two gi lts . Th ree 
rep licat e lots received each of the following die tary treatments : 
1 .  Opaque-2 corn 
2 .  T reatment 1 + 0 . 4% L-lysine 
3 .  Treatment 2 + 0 . 25% DL-methionine 
4 .  T reatment 3 + 0 . 05% DL-tryp tophan 
5 .  T reatment 4 + 0 . 1 5% DL-threonine 
6 .  T reatment 5 + 0 . 15% DL-isoleucine 
7 .  1 8% prot ein normal corn-soyb ean meal diet . 
All diets contained s upp lemental vitamins and minerals at levels recommended 
by the National Research Counci l .  Pigs were weighed weekly and feed was wei gh ed 
back at 2-we ek intervals . B lood samp les were ob tained at the end of the 5-week 
feeding period for determination of amino acid levels . 
Results 
Growth performance data are summarized in t ab le 2 .  T reatment means for average 
daily gain we re 0 . 7 3, 0 . 86, 0 . 9 2, 1 .0 1, 1 . 1 7, 1 . 1 9 and 1 . 28 lb . for diets 1 through 
7, resp ect ively . The incre asing growth rates from diets 1 to 7 would indi cate 
that amino acids as added were limit ing and th ere fore diets were bet ter b alanced 
and high er in amino acid content . Diet 7 was calculat ed to be a fully adequate 
normal diet . 
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T reatments did not significantly (P< . 05) affect feed c onsumption, although 
there was a noticeable difference in consumption between the pigs fed diets 1, 
2 and 3 and those fed diets 4, 5 and 6.  T he latter three diets were supplemented 
wi th tryptophan. Average daily feed consumptions were 2 . 8 4, 2 . 88,  2 . 97, 3 . 32,  
3 . 23 ,  3 . 37 and 3 . 17 for diets 1 through 7 ,  respectively. 
F eed effic iency was signi ficantly (P< . 05) affected by treatment. Req uired 
units of feed per unit of gain were 3 . 92, 3 . 3 5, 3 . 21, 3 . 28 ,  2. 76, 2. 8 5  and 2. 48 
for diets 1 through 7, respectively. Largest improvements in feed efficiency 
were noted with lysine and threonine supplementations. 
T he average daily gain and feed efficiency data indic ate that o�aque-2 c orn 
was not improved by isoleucine supplementation. S ince the pigs fed the corn­
soybean meal diet gained at a faster and more efficient rate than those fed the 
opague-2 corn supplemented with five amino ac ids, it is possible that either some 
other amino acid was deficient or that the levels of amino acids used in this 
experiment were not high enough to produce maximum gains. T he need for methionine 
supplementation in opaque-2 c orn diets is also q uestionable. In only one of the 
replic ated lots was daily gain increased when methionine was added to the diet. 
T herefore, it does not appear that it is the second limiting amino acid in opague-2 
c orn diets, if it is in fact deficient. 
P lasma free amino acid levels indicated that lysine was the most needed of 
the five amino acids studied and that the need for methionine and isoleucine sup­
plementation of opaque-2 corn is q uestionable. 
S ummary 
Eighty-four early weaned pigs were fed opaque-2 c orn diets supplemented with 
lysine, methionine, tryptophan, threonine and isoleucine. F rom the data found 
in this experiment it appears that lysine, tryptophan and threonine are the three 
most limiting amino ac ids in opaque-2 c orn. Methionine and isoleucine did not 
appear to be deficient in the opaque-2 corn diet. 
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Table 1. Composi ti on of Diets (% ) 
Treatment 
Ground yellow c orn 
Opaque-2 corn 
S oybean meal (44% ) 
Dicalcium phosphate 
Ground limestone 
Trace mi neralized salt 
Premi x a 
L-lysi ne 
DL-methi onine 
DL-tryptophan 
DL-threonine 
DL-i soleuci ne 
1 2 
96. 2 95. 8 
1. 4 1. 4 
1. 1 1. 1 
0. 5 0. 5 
0. 8 0. 8 
0. 4 
3 4 
95. 5 95. 5 
1. 4 1. 4 
1. 1 1. 1 
0. 5 0. 5 
0. 8 0. 8 
0. 4 0. 4 
0. 25 0. 25 
0. 05 
5 6 7 
69. 5 
95. 4 95. 2 
26. 7 
1. 4 1. 4 1. 4 
1. 1 1. 1 1. 1 
0. 5 0. 5 0. 5 
0. 8 0. 8 0. 8 
0. 4 0. 4 
0. 25 0. 25 
0. 05 0. 05 
0 . 15 0. 15 
0. 15 
aP rovided 1536 IU of vi tamin A ,  3 54 IU of vi tamin D,  1. 6 mg of ri boflavi n, 
6. 4 mg of pantothenic aci d, 12. 8 mg of ni acin,  64 mg of c holi ne, 9. 6 mc g 
of vitami n B 12 and 125 mg CSP -250 per lb. of diet. 
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